Abstract. We consider a class of 3-dimensional Riemannian manifolds M with a circulant metric g and a circulant affinor q. We have that the third degree of q is the identity and q is accordant with g. In a manifold in such class we get some curvature properties.
Introduction
Many papers in the Differential geometry have been dedicated on the problems in the differential manifolds admitting an additional affinor structure. Often the structure satisfies an equation of second degree, for example [2] , [4] , [5] but rarely it satisfies an equation of third degree [6] . The main purpose of this paper is to continue considerations in [1] and to get more general results for the case q 3 = id. Also q is accordant with the Riemannian metric g of M . Moreover, we accept the local coordinates of these structures are circulant. We search the conditions that the structure q satisfies the identity for curvature tensor R with respect to the Riemannian connection of g. We get some curvature identities in this case.
Preliminaries
Let M be a 3-dimensional manifold with a Riemannian metric g and an affinor structure q, which in a local coordinate system have the following circulant coordinates:
Let A and B from (1) be smooth functions of a point p(X 1 , X 2 , X 3 ) in some coordinate neighborhood F ⊂ R 3 . We will use the notation Φi = ∂Φ ∂X i for every smooth function Φ defined in F . We get the inverse matrix of g:
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The following identities are true [1] (4)
The metric g is positively defined. We note, for brevity, the class of manifolds satisfying (1) - (4) with V . Let M be in V , ∇ be the Riemannian connection of g and Γ s ij be the Christoffel symbols of ∇. So (5) 2Γ
For the curvature tensor field
tk . Now, we consider the curvature tensor R of type (0, 4) defined by the condition
Using ideas from [3] we define subclasses V1 of M : (7) R(x, y, qz, qu) = R(x, y, z, u).
and V2 of M :
Evidently the following subsets are true: V1 ⊂ V2 ⊂ V . In [1] it has been proved that q is parallel structure with respect to ∇ if and only if
as well as, in this case M is in the class V1.
In [1] it was given an example for a manifold, satisfying (9). Now, we discuss a case, when manifolds are in V2 but not in V1.
Example
Let M be in V . Then after long computations, from (1), (2), (5) and (6), we find
Now, let M be in V2. Then using (2) and (8) we get the following system of partial differential equations for A and B:
We consider the functions A = 2X
We verify that A and B satisfy (10), also A and B don't satisfy (9). We calculate
Then M is not flat manifold. So, class V2 is not empty.
Sectional curvatures
Let M be in V , p be a point in M and x, y be two linearly independent vectors in TpM . It is known the value
is the sectional curvature of 2-section {x, y} [7] .
Let x = (x 1 , x 2 , x 3 ) be a vector in TpM . The vectors x, qx, q 2 x are linearly independent, when
Moreover, in [1] it has been proved that in TpM there exists a q-base, as well as, there exists an orthonormal q-base. Then we can define 2-sections {x, qx}, {qx, q 2 x} and {q 2 x, x} and we can prove the next assertion. Theorem 4.1. Let M be the Riemannian manifold in the class V2. Let p be a point in M and x be an arbitrary vector in TpM , satisfying (12). Then the sectional curvatures µ(x, qx) = µ(qx, q 2 x) = µ(q 2 x, x).
Proof. From (8) we find (13) R(q 2 x, q 2 y, q 2 z, q 2 u) = R(qx, qy, qz, qu) = R(x, y, z, u).
In (13) we put z = x, y = u = qx. Comparing the obtained results, we get (14) R(x, qx, x, qx) = R(x, q 2 x, x, q 2 x) = R(qx, q 2 x, qx, q 2 x).
From (4), (11), (14) we get µ(x, qx) = µ(qx, q 2 x) = µ(q 2 x, x) = R(x, qx, x, qx) g 2 (x, x) − g 2 (x, qx) .
By virtue of the linear independence of x and qx we have
where ϕ is the angle between x and qx, ϕ ∈ (0, 2π 3 ) [1] .
